Purpose -The purpose of this paper is to analyze patterns and causes of structural vacancy in Dutch office buildings focusing on investors perceptions in the context of behavioural economics issues. Design/methodology/approach -The location and typological characteristics of structurally vacant office buildings were identified using data from the first quarter of 2007 of the Jones Lang LaSalle office supply database. Structured interviews of those investors responsible for decisions about structurally vacant office buildings in their portfolio were conducted and the results analyzed. Findings -The analysis finds that structural vacancy is not distributed but concentrated more in distinct smaller buildings owned by non-institutional investors and that these are found more often in office parks. It also shows that irrational optimism about the office market combined with overconfidence and the disposition effect limit the rationality of investor decisions about structurally vacant office buildings. Research limitations/implications -Further research focusing on behavioural economics factors in real estate could improve selection and sampling and the construction of questions. Practical implications -Because they appear to understand functional obsolescence least of all, real estate investors would benefit from knowledge about diagnosing it. Originality/value -Most research investigating behavioural economics in real estate has focused on the work of professional valuers, appraisers. This may be the first paper to show that real estate investors exhibit decision patterns consistent with beliefs and preferences described in behavioural economics and finance.
Introduction
The notion of creative destruction put forward so persuasively by Schumpeter (1950) has been both widely acknowledged and used in the analysis of change in many economic sectors. But in real estate it has received scant attention. Were the processes of creative destruction acknowledged and recognized as operating in real estate the way they do in the contexts of firms and technologies, investment decisions would be more firmly grounded in the differential value conditions caused by innovation and obsolescence.
It is well understood that the occurrence of an innovation in a sector of an industry will lead to comparing the innovated entity with similar existing entities and, when warranted, recognizing that the innovated entity's level of utility is greater than that of similar existing entities. In such instances, the existing entities can be said to suffer from obsolescence, which in the case of capital goods stimulates their depreciation. Of course, it is not necessary that obsolescence derive only from direct or indirect comparison with a recently emerged innovated entity. Obsolescence in real estate can be wholly endogenous in that some aspects of an existing real estate entity cause it to function more problematically than other similar existing real estate entities thus manifesting diminished utility within its market. There are also other exogenous sources of obsolescence causing existing real estate entities to function more problematically than similar existing real estate entities. Finally, there are sources of obsolescence that appear to have but slight comparative effects as during a business cycle downtown when many such entities are affected. These types of obsolescence, are functional obsolescence, external obsolescence and economic obsolescence [1] .
Thus, it should be expected by investors that, to the extent it is like other capital goods with strong characteristics of indivisibility, a particular real estate entity should be expected to become obsolete and be replaced. Yet many real estate investors owning what by objective measures appear to be obsolete real estate entities often fail to recognize either the condition of obsolescence in general or the particular type of obsolescence. By not recognizing obsolescence accurately, viable alternatives to address the investment's value can be missed with resulting effects on both the portfolio's value and the social and built environment.
This paper examines the problem of how obsolescence is addressed by focusing on vacancy in the Dutch office market. It presents the results of qualitative exploratory research using structured interviews of investor/owners of vacant office buildings. The interviews sought to identify how these subjects evaluated the causes of vacancy, the alternatives they had for addressing vacancy and factors affecting their decisions about these alternatives. The results show that the subjects interviewed exhibit decision patterns consistent with beliefs and preferences described in behavioural economics and finance (Barberis and Thaler 2003) .
Dutch office vacancy 2.1 Extent and causes
In 2001 the Dutch economy entered a recession and the demand for office space dropped. But recently, according to Jones Lang Lasalle (2007) , the market has been showing signs of improvement. Absorption has been high for three years and for the first time in five years the total office supply decreased in 2006 (Figure 1) . Nevertheless, the vacancy rate for office space is still very high. Total office supply is around five million square meters (Dynamis, 2007) and real estate consultancies claim around 20 percent (approximately 1 million m 2 ) of the total office supply is unlettable (DTZ Zadelhoff, 2007; Dynamis, 2007; NVB, 2006) . This vacant office space is considered structurally vacant. The definition of structural vacancy is space that has been available for lease but vacant for over three years. This definition of structural vacancy differs from that used in American literature which uses the term structural to refer to normal or natural vacancy -that level of vacancy that facilitates the space search needs of tenants and the tenant search needs of landlords.
The Dutch office market has been characterized for several recent decades as a growth market. The increased importance of the services sector compared to the agricultural and industrial sectors resulted in increased office demand (Figure 2 ). Demand and supply of office space have grown accordingly.
The current office market, however, is characterized as a relocation rather than a growth market with demand for office space coming from organizations moving from one office to the other leaving office space of lesser quality. As Lachman (2008) has observed, in other European office markets such as Germany, a structural transition to replacement demand is clear. This has led to a dichotomy in the office market with a large difference between new office buildings and office buildings that are more outdated (DTZ Zadelhoff, 2007) . The disparity between new vacant supply and existing vacant supply can be seen in Figure 2 which shows vacancy patterns for the five largest agglomerations in The Netherlands -Amsterdam, Rotterdam, The Hague, Utrecht and Eindhoven. These agglomerations called G5 þ have approximately 65 percent of the total Dutch office stock (Hek et al., 2004) .
What affects the marketability of office space? Other than diminished demand in relation to supply, the most commonly mentioned aspects fall in the categories of building characteristics and building location. These include the image and looks of the building, parking space and location context (Dynamis, 2006; Twynstra Gudde, 2004) . Other important building aspects are flexibility, ICT-services and climate control. According to Real Estate Norm (1992) , the most important building characteristics are flexibility, image of the main entrance, movement, transport and communication. A behavioural economics lens The "leegstandsrisicometer" (2007) also distinguishes the office's technical quality (façade, construction, specifications, and installations) and the year of construction. Lease costs appear not to be an issue because they are routinely adjusted to the marketability of office space. Huizinga (2006) discusses financial and social consequences of vacancy. Vacancy results in revenue loss while costs like interest and taxes remain. And the longer an office remains vacant, the more prospective tenants may consider it stigmatized. Although not a direct consequence, long-term vacancy can harm an investor's image. The Ministry of Housing, Spatial Planning and Environment (2007) says a municipality can benefit from a large supply of low cost office space because it can attract new companies and keep expanding ones. On the other hand, vacant office buildings create lifeless social zones, are less well maintained and contribute to the degeneration of surrounding areas. In addition, The Netherlands suffers from a shortage of affordable housing. For this reason, considerable analysis has gone into the analysis of conversion or transformation of vacant office buildings into housing.
Financial and social consequences of vacancy

Investor responses to vacancy
An investor has several alternatives in addressing vacancy (Priem, 2005; Houtveen, 2002) . The most passive alternative is maintaining the office in its current condition. Selling the office is also considered a passive alternative. The following alternatives require added investment addressing physical conditions: upgrading, renovating, transforming, and demolishing and redeveloping:
. Maintenance. Continuing the asset in its current condition, without additional investments in order to improve the buildings technical, visual and functional quality.
. Disposition. Selling the asset in its current condition, without doing additional investments in order to improve the buildings technical, visual and functional quality.
. Upgrades. Continuing the asset in its current condition with small investments that improve the buildings visual and functional quality. A cosmetic improvement of a building. 
Renovation.
Continuing the asset in its current condition with large investments to improve the buildings technical, visual and functional quality. It can sometimes be difficult to draw a well-defined line between upgrading and renovation.
. Transformation. Converting the asset from its current condition with large investments to implement new and different technical condition that will accommodate a new program of occupancy requirements (Hek et al., 2004) . Transformation can be both temporarily and permanently. In the study only permanent transformation is discussed.
. Demolition and redevelopment. Scrapping the asset to create land in order to redevelop the parcel for its highest and best use.
Transformation is a hot issue in The Netherlands. Based on the recently erected transformation platform [2] and reports in newspapers, magazines and real estate journals, one can conclude a transformation policy is imminent. The Dutch government recently passed a law that creates a possibility for institutional investors using the fiscal "fbi" construction to develop and redevelop [3] . This law makes the options "transformation" and "demolish & rebuild" theoretically possible for investors. Remøy and van der Voordt (2007) say most transformations are restricted to architecturally appealing buildings in good locations. And although transforming others makes sense in terms of ecological and urban sustainability, transformation will only occur if owner/investors decide it is economically feasible.
However, an owner/investor's decision about transformation can be based on factors that appear to be deeper than or precede those assessed in examining economic feasibility. One factor is differences in the organizational character of the investor. Nijmeijer (2005) points out that private investors often invest using common sense to take advantage of special niche-opportunities they detect. Institutional investors on the other hand use analytic tools and have an acquisition-and disposition-policy in deciding about investments (Van Gool et al., 2001) . Another factor is an investor's own subjective assessment of causes: the extent to which the cause of vacancy lies in the market, the building or its location. In addition to these factors are endogenous emotional and psychological factors. Hendershott (1997) says real estate investors do not understand the workings of property markets. This would affect investor construals of value. Market players like developers claim investors are not being realistic about the value of their property and for that reason it is impossible to come to a purchase agreement (Hermans, 2004) . Selling an office building at a loss, although perhaps the most realistic and rational decision may be considered a personal failure (Rietdijk, 2004) . Thus, the optimism so often manifest by investors. In addition, most investors know of this one story about an office that was about to be sold at a major loss, however a tenant showed up at the last moment, saving the investor a substantial sum of money (investors seem to consider the rental market as a sort of lottery, thus the "musical chairs" metaphor).
Optimism as a factor that reduces the effectiveness of decision-making has been studied in the context of behavioural economics and finance, domains addressing emotional and cognitive limitations related to biases and heuristics in judgments and decision-making. While behavioural economics and finance research has begun to appear in real estate contexts, the differences between equities and real estate markets have required real estate to address different or added focus areas, for example on the role of experts. Even so, some of the classic areas of focus in behavioural finance have begun to appear in real estate context. Genesove and Mayer (2001) provide clear evidence using econometric data that loss aversion behaviour is manifest in the housing market. They also propose that the disposition effect operates in real estate contexts.
The existence of loss aversion in the context of real estate suggests this and related behavioural phenomena appearing in economics and finance may be related to decisions about structural vacancy. The definitions of the variety of phenomena identified and analyzed in behavioural economics and finance can be found in Barberis and Thaler (2003) , Ritter (2003) , and Zaleskiewicz (2006) . Loss aversion refers to the tendency for people to prefer avoiding losses over acquiring gains. The disposition A behavioural economics lens effect is the tendency of to sell assets whose price is increasing too quickly, while keeping assets that have dropped in value too long. Conservatism, also known as status quo bias, is a bias for people to be slow on picking up changes. The endowment effect says people place a higher value on objects they own relative to objects they do not. Optimism bias refers to the tendency of people to believe that their own probability of facing a bad outcome is lower than it actually is. Overconfidence is the tendency of people to think their knowledge and ability to do well on tasks is better than that of others. Our research aimed to address whether there is a connection between the assessment of the cause of vacancy by investor and these phenomena identified in behavioural economics and finance research.
Research methodology
The research design employs a qualitative exploratory research approach. Qualitative exploratory research is well described in many articles and texts published over the past 20 years. While aimed at discovery, the qualitative exploratory research employed herein conforms more with Stebbins' (2001) category of limited exploration. Baarda et al. (2005) distinguish three main types of research methodologies for qualitative research:
(1) The case-study.
(2) Survey research.
The specific research method used is one form of survey research, the structured interview. Interview subjects were chosen on the basis of their role as investment principals in structurally vacant office buildings in The Netherlands. Structurally vacant office buildings were identified using data from the first quarter of 2007 of the Jones Lang LaSalle office supply database. The analysis of the information in this database provides two sets of data. The first describes the number of structurally vacant office buildings that show structural vacancy at least to some extent, their area in square meters, the type of ownership, the location and the nationality of the owners. The second provides information about potential subjects to be interviewed based on their ownership of structurally vacant office buildings.
Structurally vacant office buildings were selected from the Jones Lang LaSalle database for this study based on the following criteria:
. Floor area at least 1.000 m 2 .
. Office buildings rated Grades B and C. Grade B buildings have rents in the average range of rents for the area, have adequate systems but lack amenities and finishes to compete at the same price with Grade A buildings. Grade C includes buildings with functional space at rents below the average for the area.
. Part of existing rather than new supply. New supply includes buildings completed less than five years previously or substantially refurbished buildings that have never been physically occupied.
. At least three years of vacancy (the 85 percent selection criteria was only used to select the 30 most interesting cases for the interviews. 66 out of 116 offices met this criterion. In the general data about structural vacancy are also the offices that had been structurally vacant, yet less than 85 percent). The investor/owners of these buildings were identified and 30 were selected at random. The geographic distribution is as follows:
. Amsterdam -10. Subjects were also divided into those who have owned a structurally vacant office for three years or more and those who acquired a structurally vacant office building within the last three years.
The interview asked direct questions about the subject's assessment of the quality of the office building and location, the market situation and emotional and psychological factors that might affect the subject. The wording of the question and the response range (which includes a neutral) are intended to enable responses that do not force choices into good/bad or positive/negative but that identify inclinations in one or the other direction. The interview instrument is in the appendix. Two pre-test interviews were held with professional portfolio managers chosen for differences in type and experience. One was a private investor and one an institutional investor. One of these had considerable and the other little experience in the real estate industry. Of the 30 selected and contacted, 13 agreed and were available to be interviewed. The interviews took place in August and September 2007. All interviews were recorded using a voice-recorder, which made it possible to focus on the answers and to ask questions if an answer was not clear or satisfactory. Each interview was reviewed later and the responses to open questions A behavioural economics lens were transcribed enabling further analysis. Simple descriptive statistics were used to calculate frequencies and averages of answers to the five-point scale questions.
Results
Structural vacancy patterns
Based on the results of the survey, the total supply of office space in the G5 þ is 2.89 million m 2 . The total amount of structurally vacant square meters at the reference date is 463,000 m 2 , 16 percent of the total supply in the G5 þ . One hundred and sixteen office buildings show structural vacancy to some extent. With 52 vacant office buildings, Amsterdam has almost half of all these objects, which is not surprising as Amsterdam has the largest office stock (Figure 3) .
The data indicate vacant office buildings in Eindhoven and Rotterdam have rather less floorspace and office buildings in Amsterdam more. Expressed in number of objects, 57 percent of all structurally vacant space is in buildings are at least 85 percent vacant. Expressed in square meters, 66 percent of all structurally vacant square meters are located in office buildings with at least 85 percent vacancy. This can be seen in Figure 4 . The difference between the two figures can be explained by the, on average, larger floorspace of structurally vacant office buildings with at least 85 percent vacancy rate. These figures show structural vacancy is concentrated in relatively few buildings. Figures 5 and 6 show this information for each of the G5 þ .
When the amount of square meters in the . 85 percent vacancy rate selection is expressed as a percentage of the total stock the following picture can be sketched. Amsterdam and Utrecht have the highest percentage with, respectively, 2.6 and 2.5 percent of the total office stock. This shows structural vacancy (. 85 percent vacancy rate) compared to the total office stock is relatively the largest in Amsterdam and Utrecht. After that, the cities The Hague, Eindhoven and Rotterdam follow with, respectively, 1.8, 1.2, and 0.7 percent of the total stock (Figure 7) . (Figure 9 ). Amsterdam has the most offices (65 percent) located at business parks outside the city. In Rotterdam, The Hague and Eindhoven around 40 percent of all objects in the selection are located at a business park outside the city. The city of Utrecht has only a little over 20 percent of the structurally vacant offices on business parks outside the city. Utrecht and Eindhoven both have over 65 percent of the structurally vacant offices on inner city locations, whereas in Rotterdam, Amsterdam and The Hague, respectively, 40, 35, and 20 percent of the structurally vacant offices are located at inner city locations. In The Hague, 30 percent of the structurally vacant offices are located at a business park within the city, in Rotterdam 20 percent and in Utrecht 5 percent. Amsterdam and Eindhoven have no offices on business parks within the city at all. The large percentage of offices on a business park within the city in The Hague is due to a large business park (Binckhorst) that has become surrounded by the growing city over the years (Figure 10 ).
In terms of area, Amsterdam has over 80 percent of structurally vacant offices located in business parks outside the city. In Rotterdam, the percentage of business parks outside the city has slightly increased to 45 percent at the expense of inner city locations. In both Eindhoven and Utrecht the percentage of inner city location has increased to almost 80 percent at the expense of business parks outside the city. The Hague has a large percentage of structurally vacant space in a business park that has become surrounded by the city over the years (Figure 11) .
Altogether, 116 office buildings show structural vacancy to some extent. These office buildings represent 460,000 square meters of office space. Structural vacancy is concentrated in a relatively small number of buildings: 66 percent of all structurally vacant space is located in office buildings with at least 85 percent vacancy. Structurally vacant buildings in Amsterdam and Utrecht are 2.5 percent of the total office stock. About 50 percent of all office buildings in the selection are owned by private investors. Approximately, 70 percent of all owners have Dutch nationality and around 50 percent of all office buildings are located at a business park outside the city.
Interview responses
The 13 subjects interviewed were from Table I .
5.2.1 Assessment of vacancy. This section describes the cause of vacancy from the perspective of the investor. During the interviews, the investor was asked to judge the four most important location qualities and the four most important building qualities of the office on a five-point scale varying from "very good" to "very bad". Each quality was explained carefully to the respondent. Also the investor's perception of the 
Accessibility by car.
With an average score of 3.9, investors judge this factor slightly under good (Figure 13 ).
. Accessibility by public transport. With an average score of 3.9, investors judge this factor good (Figure 14) . Facilities in the area. Although the average score is 3.2, investors judgement of this factor are distributed more widely (Figure 15 ).
. Average influence of location quality on lease prospects. Although the average score is 2.7, investors judgement of this factor are more widely dispersed (Figure 16 ). Technical specifications. The respondents judged the technical specifications of the office buildings as relatively good. The investor judging the technical specifications as bad regarded the purchase as a land speculation (Figure 19 ).
. Parking space. There is a clear split in judgement of the quality of the parking space between either bad/very bad or good/very good. The difference appears to come from inner city versus office park locations (Figure 20) .
.
Influence of building quality on lettability. Respondents vary slightly in judging this factor (Figure 21 ). 5.2.1.3 Assessment of market situation. Out of four questions, three appeared not to be useful because they assumed a willingness to invest based on the assessment of the market situation. In practice, the willingness to invest depends on whether or not an investor has found a tenant for the office, regardless from the market situation. For this reason, the assessment of the market situation is measured by the remaining question about the influence of the market situation on the lease prospects of the office. The results are based on the answers ten respondents:
. Influence of market situation on lease prospects. Five respondents judge the market situation negative, three neutral and two very negative (Figure 22 ).
Behavioural aspects.
In accord with the literature, behavioural aspects were sorted into emotional and psychological aspects. Specific aspects were formulated as 
A behavioural economics lens
propositions to which respondents were asked whether they agreed or not on a five-point scale varying from totally agree to totally disagree: 5.2.2.1 Emotional aspects:
The image of our organization affects the choice for an alternative.
Most investors do not believe the image of the organization has any influence on the choice for an alternative (Figure 23 ):
Optimism about the office market situation affects the choice for an alternative. 
Very negative Average
The majority of respondents agrees with the proposition (Figure 24 ):
When it comes to taking a loss, my personal ego affects the choice for an alternative.
A majority of respondents disagrees with the proposition and one totally disagrees. Almost unanimous, respondents claimed there is no relation between their personal ego and the choice for an alternative (Figure 25 ).
Psychological aspects:
The value of a structurally vacant office is overrated in our organization.
A clear difference between respondents that do agree and respondents that do not agree on the proposition is seen. Six respondents agree, four disagree, one totally disagrees and one respondent has a neutral opinion ( Figure 26 ):
The aversion against taking a loss affects the choice for an alternative.
In total, eight respondents claim the aversion against loss does not affect the choice for an alternative. Two respondents have a neutral opinion and two do agree on the proposition (Figure 27 ):
Selling the office in an earlier stage would have been better as the loss would have been limited. 
A behavioural economics lens
Most respondents (7) have a neutral opinion, three agree, one totally agrees and one disagrees on the proposition. Although there is little unanimity, there is a tendency to believe it would have been better to sell the office in an earlier stage ( Figure 28 ):
Conservatism within our organization affects the choice for an alternative. Most respondents do not agree with the proposition that conservatism within the organization affects the choice for an alternative. None were neutral and only two respondents agree and one respondent totally agrees ( Figure 29 ):
The unfamiliarity with alternatives affects the choice for an alternative.
Respondents showed large unanimity in disagreeing with proposition that unfamiliarity with alternatives affects the choice for an alternative (Figure 30 ):
Overconfidence within our organization affects the choice for an alternative.
In total, six respondents have a neutral position towards this proposition. Five respondents do believe overconfidence affects the choice for an alternative and one respondent disagreed (Figure 31 ):
Emotional and psychological factors affect the choice for an alternative.
Five respondents do believe emotional and psychological factors affect the choice for an alternative. Seven respondents have a neutral opinion (Figure 32 ). 5.2.3 Choosing alternatives. Investors were asked to indicate which previous alternatives addressing vacancy they chose. Most chose maintaining. 
Conclusion: this emphasizes the strong preference of investors to try their luck in "the lottery" whether or not this is the most realistic alternative (Figure 33 ).
Discussion
The interviews elicited few responses at the extremes. Regarding the assessment of factors affecting vacancy, respondents believed the locations and the vacant buildings had positive conditions with respect to auto and public transport access, flexibility, technical conditions, and parking. The only consistent negative condition was the market. Respondents believed availability of nearby facilities and the image of the buildings were neither positive nor negative conditions. Regarding behavioural factors, respondents disagreed that the following factors had impact: organizational image; personal ego, aversion to loss; conservatism; lack of familiarity with alternatives. On the other hand, they did agree that optimism about the market was a factor in their decision-making, that overconfidence plays a role, that selling earlier would have been better and that emotional and psychological factors in general were important. Finally, most investors would either maintain the vacant building in its present condition or upgrade.
Responses vary in consistency. Respondents' choice of alternative in addressing vacancy, maintaining the building as is, is consistent with their assessment of the cause of vacancy, the weak market and their optimism it will improve. On the other hand, while disagreeing that aversion to loss and conservatism play roles, they concur with the propositions of overconfidence and that an earlier sale would have been better. In addition, while investors disagreed with the propositions about individual emotional and psychological factors, they agree that, in general, emotional and psychological factors are important. A possible explanation for this could be that an investor may regard a specific factor as (socially) undesirable. However, when considering the average influence of emotional and psychological factors, an investor may believe these are in general normal human conditions and not reject the proposition.
Some respondents were not personally responsible for the purchase of the asset, and now happened to be responsible for the asset at the moment. Investors regard their decision-making process relating to vacancy as rational and that the best possible solution is finding a tenant. Nevertheless, pessimism about the office market would force an investor to make a financially painful decision. Thus, a coalescence of behavioural factors such as optimism, overconfidence, conservatism and the loss disposition effect appear to be operating.
Conclusion
This research is based on an analysis of data about office building vacancy in the five major urban areas of The Netherlands. This data afforded identification of owner/investors of structurally vacant office buildings who were interviewed to A behavioural economics lens identify how they made decisions about these structurally vacant buildings. The research develops information about two important conditions involving vacant office buildings. The first condition is the extent and pattern of structural vacancy. Structural vacancy appears to be localized in the sense that structurally vacant office space is not widely distributed through many buildings but tends to be concentrated more in distinct individual buildings and that these are found more often in office parks. It also appears to be more prevalent in smaller buildings owned by non-institutional investors. Part of this is possibly a consequence of the chronology of development patterns with older buildings tending to be smaller.
The second is about investor decision-making regarding structural vacancy. Investors appear to be consistent in their choice of alternative but systematically inconsistent in the basis for their choice. To some extent, they seem to be aware of problems in the way they have approached the problem. Nevertheless, they are not able alter their approach because of the presence of behavioural factors. This raises the question of expertise. Real estate investors should be experts but, while it seems evident that expertise is greater at the institutional rather than entrepreneurial level, that experts may manifest aspects of behavioural (cognitive) limitations in their decision-making should not be surprising. And perhaps investors are not experts in the factors that contribute to obsolescence. Although certainly not conclusive, the results indicate that they understand economic obsolescence most, then external obsolescence and least of all functional obsolescence. Further research is of course, needed and this will require improvements in methods, particularly construction of questions, and in selection and sampling. Nevertheless, this exploratory research points in useful directions.
Notes
1. Obsolescence comes from as many as 14 sources (Mansfield, 2000) but they are generally diluted into these three basic types. 2. Transformatieplatform: committee consisting of market parties, local authorities and the Delft University of technology with a goal of encouraging transformation. (www. woneninkantoren.nl). 3. An "fbi" 2 is a fiscal investment institution comparable with a REIT.
